It is generally accepted that the carcinomatous tumour is preceded by microscopic changes within the epithelium from which the tumour arises. This first alteration of the epithelium may exist for many months, even years, before the tumour manifests itself clinically. These initial epithelial alterations are, according to their morphology, called by some 'precancerous', 'carcinoma-in-situ' by others.
The best known carcinoma-in-situ is that of the squamo-columnar junction of the cervix. The corresponding lesions in stomach, bronchus and the urogenital tract have not attracted as much attention in the pathological literature. Cytodiagnosis has been the technique par excellence for the detection of cervical carcinoma-in-situ. It is of equal importance for the detection of similar lesions in other sites and the urogenital system in particular.
The material for cytodiagnosis in urological practice is easily obtained. All that is needed is a freshly voided urine specimen which is centrifuged in a conical tube. The supernatant is discarded; the sediment is taken up into a Pasteur pipette and from it the material is spread on to an albuminized slide. After fixation in ether-alcohol the slide is covered by a film of 0-5 % celloidin to avoid any cell loss in the subsequent staining procedure after the technique of Papanicolaou.
In recent years much knowledge has been accumulated about some mechanisms that play an important part in the carcinogenesis of the urogenital tract: I refer in particular to those cases of cancer which are the direct result of the accidental intake of certain aromatic amines, such as xenylamine, P-naphthylamine and benzidine, substances at one time used in the chemical, rubber and cable industries. These cases of industrial cancer have given us an opportunity to study the natural history of bladder cancer and to follow the process of carcinogenesis within the mucosa by investigating the cell types exfoliated and comparing these with histological findings. In this connexion I would like to mention the work of Crabbe in England and Koss, Melamed and others in USA who were first in this field of investigation.
Industrial urological cancer represents a definite group which may be contrasted with the spontaneously occurring cancer cases. The latter are, generally speaking, only detected when the tumour is already well established and associated with the characteristic clinical signs and symptoms. However, it is of interest to observe that after treatment of such tumours cytology either remains positive or becomes positive some time after treatment, indicating either the development of a recurrence or the growth of a new tumour in another situation or the presence of a carcinomain-situ. Such findings support the concept that in cases of carcinoma a widespread epithelial alteration exists throughout the urothelium.
In the presence of carcinoma-in-situ, to the naked eye the urine shows in most cases no abnormality. Hmematuria is rarely obvious but is commonly present in microscopic proportions. The cytological abnormalities are easily missed. The majority of cells present are of transitional cell type, mixed with occasional polymorphs and red cells. The neoplastic transitional cells of carcinoma-in-situ exhibit almost always a normal overall size; their cytoplasm is without significant change while the nuclei appear deeply hyperchromatic, irregular in shape and slightly enlarged; in fact the cells show the features of a dyskaryosis (Fig 1) . The cell picture is uniform, in contrast with that of an established and possibly invasive tumour when a marked cellular pleomorphism as well as a disproportion between nuclear size and cell size of the individual cells can be observed (Fig 2) . The histological features of carcinoma-insitu vary markedly: as a rule one finds per unit area an increase of the number ofnuclei producing the picture of nuclear crowding; the nuclei are increased in size, hyperchromatic, with prominent nucleoli; loss of nuclear polarity is striking; atypical and typical mitotic figures may be found throughout the thickness of the mucosa. Perhaps one of the most striking features is the frayed appearance of the mucosal surface; this differs considerably from the normal mucosa where the surface cell layer consists of flattened epithelial cells with eosinophilic cytoplasm which is rich in glycogen and phosphatases. In cases where the fragility of the epithelium has led to a marked degree of cellular exfoliation the carcinoma-insitu may consist of only a single or double row of malignant cells. In such cases the urine is generally raden with large numbers of neoplastic cells. The following cases illustrate the points made so far:
Case 1 Man aged 78. Retired cable worker Known to have been exposed to fi-naphthylamine. A routine urine examination in April 1965 revealed scanty red cells, polymorphs and malignant cells. The patient was asymptomatic. On cystoscopy in June 1965 a salmon-pink patch, 1 x 1 cm, was seen near-the right ureteric orifice and a similarly sized lesion on the left lateral wall. Fig 3 illustrates the histological features in one of the biopsies taken. Follow-up cystoscopy in -1965 showed a further pinkish area over the left ureteric orifice while cystoscopy in April 1966 revealed a number of small tumours. Case 2 Man aged 63. Worker in a chemical plant Again, the patient was symptomless, but the cytological investigation hadrevealed malignant cells. On cystoscopy a tiny papillary tumour was found which on histological investigation (Fig 4) showed a frayed atypical epithelium with hyperchromatic nuclei indicative ofcarcinoma-in-situ.
The remaining cases belong to the group of spontaneous -carcinoma development:
Case 3 Man aged 55
Presented with a history of hematuria, urgency and nocturnal frequency. Routine cytological investigation confirmed the hlmaturia but also revealed the presence of numerous neoplastic cells. Cystoscopic investigation revealed a bladder stone but no tumour. A three-monthly cytological follow up revealed increasing numbers of malignant cells. A repeat cystoscopy report in February 1966 reads as follows: 'One area looks as if definite carcinomatous change has taken place.' The biopsy fragments showed a classical carcinoma-in-situ (Fig 5) with mitotic activity, loss of cellular polarity and hyperchromasia throughout the full thickness of the mucosa wbile the second biopsy ( Fig 6) showed a frayed mucosa consisting of a double cell layer of malignant cells. It appears that many of the shed cells have been derived from these areas of bladder mucosa. In November 1964 he had a mild hematuria. On cystoscopy a small papilloma was seen and fulgurized. The urinary findings during the follow-up period were positive for malignant cells on several occasions. Repeat cystoscopy in March 1966 showed no evidence of neoplasm. A blind biopsy (Fig 7) showed the classical appearance of a carcinoma-in-situ.
Case 5 Man aged 73 Presented with hxematuria for four months, due to a neoplasm which was resected in 1962. Cytological follow up in March 1965, and again in March 1966, revealed the presence of malignant cells. Cystoscopically the bladder showed telangiectases but no neoplasm. Biopsy (Fig 8) showed the fragment to be covered by a single layer of malignant cells. Case 6 Man aged 78 First admitted in 1959 with urgency, slight dysuria and hematuria. A posterior wall 3 cm papilloma was found and excised. Follow up cystoscopies showed no recurrence. In February 1964 the urinary cytology indicated the presence of a neoplasm. The urine was laden with sheets of neoplastic cells. Endoscopy revealed telangiectases and no recurrence. A blind biopsy (Fig 9) is characteristic of carcinoma-in-situ consisting of a single cell layer of malignant cells.
In conclusion, cytological studies have proved themselves extremely useful for the follow up of industrial workers exposed to certain hazards as well as for cases of spontaneous carcinoma. In addition, the histological study of biopsies from cases with positive cytology has revealed a variety of appearances of carcinoma-in-situ not hitherto described. Of particular interest are those cases of carcinoma which, on cystoscopy, show a telangiectatic mucosa without tumour formation, on histological examination a single layer of malignant cells and on cytological examination of the urine large numbers of neoplastic cells.
